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Introduction

Virtual Lab

interactive tool for 
assistance in parameter 
selection for constitutive 
models for soils

✓ Designed for parameter 
determination of a single soil layer

✓ Automatic/interactive parameter 
determination based on handbook 
correlations (macroscopic soil 
description)

✓ Parameter identification based on 
laboratory test results

✓ Testing of constitutive model 
response in laboratory test 
conditions

ZSgeosite

✓ Spatial site investigation

✓ In situ test - based profiling 
accounting for laboratory test 
findings

✓ Multi - layer parameter 
identification for constitutive 
models

✓ Generation of spatial geotechnical 
model for FE analysis

✓ Evaluation of parameter variability 
for probabilistic analyses

interactive tool for assistance 
in development of spatial 
geotechnical models and 
constitutive parameters for FE 
analyses

to  …

Borehole
CPT

From
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Objectives

➢ Advanced tool for treatment and analysis of in situ measurement

➢ Advanced interpretation of data provided by

▪ Borehole logs

▪ CPT continuous records

▪ DMT semi - continuous records

▪ and others (in the future) …

➢ Typical geotechnical interpretations for geologist and geotechnical 
engineer, and reporting

➢ Preparation of geotechnical model for the FE analysis

▪ ZSoil compatible boreholes (logs in the model space)

▪ Assistance in parameter definition for advanced constitutive models  in 
ZSoil

Integrated workflow from site investigation to FE modelling 
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ZSgeosite

Framework
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ZSgeosite – General workflow
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ZSgeosite - Main application window

Basic 
Parameter 

Profiling

Layer 
Detection

Correlation 
Tunning

Data pre -
processing

Advanced 
Parameter 

Profiling

Spatial 
geotechnical 

model

Constitutive 
Model

Geotechnical
Material s

Data 
definition

ZSoil 
Data



zsoil.com

Data definition
Boreholes and Soundings
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Data definition
Data definition or import
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Data definition
Data import from ASCII
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Data definition
Definition of reference test hole data
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Data visualisation
Profile comparison

Basic 
Parameter 

Profiling

Layer 
Detection

Correlation 
Tunning

Data pre -
processing

Advanced 
Parameter 

Profiling

Spatial 
geotechnical 

model

Constitutive 
Model

Geotechnical
Material s

Data 
definition

ZSoil 
Data



zsoil.com

Data pre - processing

➢ Data pre - processing – generalized scheme for any type of 
sounding

▪ (2) Data filtering on (1) raw data (correcting, shortening, etc.)

▪ (3) Device specific corrections on filtered data

▪ (4) Data smoothing on corrected data
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Data pre - processing
Device - specific corrections on filtered data

e.g. CPTU: 𝑞𝑡 = 𝑞𝑐 + 1 − 𝑎 ⋅ 𝑢2 or lag translation
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Basic Parameter Profiling

➢ Data normalisation

▪ 𝑄𝑡𝑛 =
𝑞𝑡−𝜎𝑣0

𝜎𝑣0
′ (CPT)

▪ 𝐾𝐷 = (𝑝0−𝑢0)/𝜎𝑣0
′

➢ Soil Behaviour Type

➢ Profiling of geotechnical 
parameters ( e. g. Su, Dr, 𝜙

′) 

Determination of SBT and parameter profiles
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Basic Parameter Profiling

➢ Data normalisation

▪ 𝑄𝑡𝑛 =
𝑞𝑡−𝜎𝑣0

𝜎𝑣0
′ (CPT)

▪ 𝐾𝐷 = (𝑝0−𝑢0)/𝜎𝑣0
′

➢ Soil Behaviour Type

➢ Profiling of geotechnical 
parameters ( e. g. Su, Dr, 𝜙

′) 

Determination of SBT and parameter profiles
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Basic Parameter Profiling

Determination of SBT and parameter profiles
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Basic Parameter Profiling

Setting global correlation preferences and settings
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Layer Detection

➢ Based on the contrasts in different parameter profiles

▪ SBT (can also be inherited from a reference test hole)

▪ Normalized variables (e.g. 𝑄𝑡𝑛, 𝐹𝑟 , 𝐵𝑞)

▪ Basic geotechnical parameters obtained from Basic 
Parameter  Profiling (e.g. 𝐒𝐮, 𝐃𝐫, 𝝓

′)

Interactive selection

➢ Based on the contrasts in different profiles

➢ Different algorithms :

▪ Based on Rolling Averaging ( eg. T - ratio method)

▪ and more …
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Layer Detection
Automatic or/and manual
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Advanced Parameter Profiling
Histograms
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Advanced Parameter Profiling
Histograms

1st order soil 
profiling  

Determination 
of 

representative 
soil layers

2nd order 
profiling  

Data pre -
processing

3rd order soil 
profiling
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Advanced Parameter Profiling

➢ Updating parameter profiles after explicit definition of the SBT

▪ empirical correlations are often developed for specific SBT

▪ effective stress profile which is based on new SBT and 
estimated profile of 𝛾 may affect normalization

▪ manual corrections of separation levels are sometimes required

▪ simplifying too detailed stratigraphy is sometimes necessary 
due to practical reasons

▪ diagnostic of the preliminary statistics that are computed for 
normalized records and identified pa a rmeters within each 
representative layer, is very useful ...
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Advanced Parameter Profiling

▪ Inspection based on parameter distribution  

Diagnostic of representative layers

A part of layer which was initially 
interpre ted as 6c1 can be moved to 
6d12 (modification of the level)
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Advanced Parameter Profiling
Creating geotechnical model – grouping to geotechnical units

All detected layers
(lithological units)
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Material Models

➢ Material - specific processing of interpreted test results 
(statistics & final selection of the design parameter values)

➢ Association of geotechnical materials with ZSoil model

➢ Exporting edited materials to ZSoil format

Association of geotechnical materials with ZSoil material models
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Material Models
Material - specific processing of interpreted test results 
(statistics & final selection of the design parameter values)
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Geotechnical Model
Export for ZSoil
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Geotechnical Model
Import to ZSoil
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Geotechnical Model
Export to Excel
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Summary

➢ Integrated workflow from site investigation to FE modelling 

➢ Flexible import, visualisation and preprocessing in - situ data

➢ Automated and interactive soil profiling, combining correlations, 
SBT classification and layer detection 

➢ Advanced parameter profiling including  statistical  treatement

➢ Parameter profiling for  ZSoil constitutive models

➢ Generation of geotechnical model to be imported into ZSoil

Objectives of the new application
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   q t =  q c +  ( 1 − a ) ⋅  u 2


   Q  t n =    q t −  𝜎  v 0   𝜎  v 0 ′


   K D =   ( p 0 −  u 0 ) /  𝜎  v 0 ′


    e . g .   S u ,    D r ,    𝜙 ′


   Q  t n =    q t −  𝜎  v 0   𝜎  v 0 ′


   K D =   ( p 0 −  u 0 ) /  𝜎  v 0 ′


    e . g .   S u ,    D r ,    𝜙 ′


   Q  t n ,    F r ,    B q


   𝐒 𝐮 ,    𝐃 𝐫 ,    𝝓 ′


  𝛾

